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(57) Abstract: It is intended to provide a tissue-specific transporter inhibitor which is not absorbed in the digestive tract and can 
prevent worsening in the QOL of a patient due to diet therapy; and remedies for tissue dysfunction diseases and remedies for chronic 
renal failure progress containing the above inhibitor as the active ingredient The tissue-specific transporter inhibitor not absorbed in 
the digestive tract is prepared by introducing a dipeptide which is a ligand of oligopeptide transporter 1 into a supermolecuiar structure 
polyrotaxanc which is expected as being excellent in the interaction of its structurally modified active residue with a transmembrane 
transporter. 
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w m m 

?-mmmwM. b ? -mmmmm* 

w & & # t. -? % & m m m ^ £ m m m m m x « w ^ ± m n fti m m m m 
io m\zmr^o 

^*^3*^A C EPl#^©ct 5 ^SCi*jfiiJE3!l©i8:#*«ff tonx^SCAn. 
20 J. Cardiol. 59, 66A-71A, 1987, Am. J. Kidney. 20, 443-57, 1992, 
BMJ 304, .216-20, 1992, Ann. Intern. Med. 124, 627-32, 1996) . ± 

sti, sftK<ni$ntu§^, &mfflm*mm<D quality of me 

(QOL) 7>X<Dmm&&*-T^Z>rcbb, *>/1#n<D 
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^Hfe$niii£I6T^5 (J. Pharmacol. Exp. Ther. 293, 315-20, 

2000) 0 ^ntmmiz, ? >nzm<Dmikmw.w*mm&}mRmm\z£. 
5 *ftwmt>\*. urn. m&tsnrc? w^sc#, iftti^Tjs/i 

Xft£>nz> Z\ £&m&VX^% (Pharm. Res. 13, 963-77, 1996) „ ± 

10 dtl??- HliPEPTllOt'J rf^^^ r ? h^>7,^-^-lCJ; 

^Tlti*£n, if^zfj- FXIZ h U ^Zf^- K#S69C©JRcftl-5 (J. 
Biol. Chem. 270, 6456-63, 1995) . /MiK* J* * * >/t £ ROiH-M 

(Gastroenterology 1 1 3, 332-40, 1 997) . &>± <D Z\ £ jo> B , PEPT 

15 ia#sutt, -km^o* >/***©!RJK.*«iiw-r* z. -&mm 

1 9 9 4$K^, £-tf-^, t hR^7 v h ©/Ml* 6 P E P T 1 
=f-t^> u — - >lf£ti (J. Biol. Chem. 270, 6456-63, 1 995, Nature 368, 
563-6, 1994, J. Pharma. Exp. Ther. 275, 1631-7, 1995,Biochim. Biophys. 
20 Acta, 1305, 34-8, 1996) , P E P T 1 V ft HMm9£&&i&. tZ ZBM 

LT^-fco Jtta^y h/Ms*©p e p t i m.fc=?\ttftwm 

T 2 n — -> tfls (Biochim. Biophys. Acta, 1305, 34-8, 1 996) . ft, 

mm.mik&$)^miz&K) 'MM±&mi&M^mmwizm&Lx^z> cts 

frfc L T V> & (FEBS Lett. 392, 25-9, 1 996) . Sfc, PEPT1 
frteff (Pharm. Res. 13, 963-77, 1996) , ft^fa \Z^^- K^-^S 
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^fc&^ia^-f WlA*7 Is 9 a M)V (valacyclovi r) ft £ ©ft;-&4!& 
Sift l,, Z. £7&*$g^£*iT^<5 (Biochem. Biophys. Res. Commun. 
250, 246-51, 1 998, J. Clin. Invest. 101 , 2761-7, 1998, J. Biol. Cnem. 
273, 20-2, 1 998) . &>±<D£o tPEPTl ttftjE V» SKSHtft £tkT 

P E P T 1 ©«HB«fcttaR»W«ift©*&6r^^#©B«*«n-^ 

$nfe P E P T 2 (Biochim. Biophys. Acta, 1235, 461-6, 1995, Biochim. 
Biophys. Acta, 1 280, 173-7, 1 996> Proc. Natl. Acad. Sci. USA 93, 284-9, 
10 1996) tt, *K©ifittR»*±&WftW^*BI«fcJBttUT^*a«, P 
EPT 1 i»«lft*JtB»tt*WUt*0, * U rf^^^ H-^^y^ 

1 te»»fc4$V>T*>SS8iUTV>* H t*»J0 6nT^« (Am. J. Physiol. 
276, F658-65, 1999) P E P T 2 ©*»C*ft5385BI8» 5*IT 

15 

kMC*V>T, 3 ~ y 9 * A^^i4l3lT$. D > PEPT1©SIT 
&3 cefadroxil (CDX) © AW ^7 9 If U 5 1 W — (BA) ft 
ifcPEPTll:i'3TBiSn«e-?^^A3Ra4MT*« 
cephalexin (CEX) © ft \z «k TfiTt -5 £ H 5 C t * 

20 nxiiS (Eur. J. Clin. Pharmacol. 41, 1 79-83, 1991) . /H^rTI 
^7f'Jr^-OiittT©AUC ( Area Under the plasma 
concentration Curve) j&t c EXlci^TfiTl/ft^ArXACttCDX 
©^JB(T©lft«i*JKTO??!RiKEiF©W^r3W"***I*. ffJK&&©ff 
ffiiRtt, ilCt'Ji^y? Fh7>X#-^- (PEPT2) ^^IT 

25 frfrfrU Pffl2-&*i t> P E P T 2 ©KJffclftS £ £ *t ftl & ttT fr> « 
(Biochim. Biophys. Acta, 1235, 461-6, 1995) . t£oT, C E X \Z «fc 
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oT5ltigC$nfcCDXOBA0lTtt, PEPTlRtfPEPT2 
^^LfcCDXClllC E X#*|fi#bfc Z. t\Z£.Z> *> © T & 3 C £ 
msjT^^o WmiZ&tET&V E P T 2 Olt*t4ftl:f0i5&»f 

5 jftjfio&ttP EPT 1 *^bfcBl[*©!RJRfi#fc|RjgbfcS'53^a*LVJ 
t^X.e.n^)o l^U, PEPTlR^PEPT2(i, #^{C^flyL7t 

£K»tttt&5s?-&«>, p e p t i *4#iiWfcHmir * <t a »ia#3W© 

& l&R&mX.Z>ZL£i!)*mW£tlZo Z\(D «k5J&!RjaTTf«, lilS 

*%wm s«±sbr« pept2 ^©ssitt&ia 

it§ it^rs, ?s<t;«*KiRttp epti mmm^mm^^mx' 

20 city's, PEPTiB*ttS*t«i«^ ; Pfl:^«*KWt5i:tCJ: 

d , p e p t i zmnttHzmw-rz n £ a»Rite 

(PRX) Ctai, ±|BPEPTl©'J^>h'TS^y^y5 : K (V 
25 al-Lys) £j8#^fcjt P R X fc*A Lfc<fc-&4&*fe« L , IftlcW 
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is m o m ^ 

io 2) mft^mmtf, g>&<Dmvtft^izmWift¥&nmv, &mvt& 
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>X#-*-£*, U "Zi^-fJ- Hh7>7^-^-l (PEPTl) 1? 

£8 ft] (lt*JS 10) ^, *U rf^:/^ Hh7 >X*-^- 1 (PEP 
5 Tl) ^SitS^^f Htt*»*«, AUJMJi?> (Val-Lys) 
T*5 d ££#f*£-r3!ff#31 1 Of3i&©iai®#£|6<J h^>X^-^- 
MlfiMJ 1 1) Hits. 

10 (»3ft3Hi2) 1 ~ 1 1 ©vi-rn^fB«i©ia««fS 

hp m m £ # & ffc # t -r s c t * # « 1. 1 z> m * ?f ± m n m m m m m 
(m&m 1 3 ) fcwts. 

A 

15 ®ffi<Dffimt£%iW 

35 3 BI«, *3fciJli©ffittft£Wh9>*tf-*--li&#3l!'r»SVa 1 
20 - L y s U P ^^r ®-&fiJE^IK**-ra*Tf**. 

fg4 HeLa — hPEPTl $ffl J9g [ 3 H]Gly-Sar 

V al-Lys-#'J D ^ ©M2»*§7K "T 

& 5 Htt, HeLa-hPEPTHISl;j;5[ 3 H]G 1 y-Sa r 
25 ©flfcD&^lCfcf-rs V a 1 - Ly s-#'Jn^+1f>XttVa 1 - Ly 
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B7 MIS. 7yhM0Va l-Lys-#iJP^1f> (No. 2) 

ffl 8 Bite, 5?h^Val-Lys-#U n^=\PlJ-> (No. 7 ) 

fH 9 Elte. 5y M:CDXi, t77l/*-»XaVal-Lys- 
10 (No. 2) &<Dlhm*fr&tfZ>t7 7 

£ 1 OH tit. 7 y h^<DV al-Lys-5]?U P^^-b"> (No. 7 ) 
15 11 77 h^©V al-Lys-aKU n^^v'y (No. 7) 

^1 2H(t 77 h'v© V al-Lys-#U O ^ (No. 7 ) 

20 ^m*^-ri2ii?fe -s. 

»13 0tt, 7s» hCCDXSilH»ftl/, fntHl^fcV a 1 - L 
y s-jH'Jn^^> (No. 7) Ptft# Lfc«P ojfcilt + te*Jt * 

25 mw&nM?z>fri&(Dm&<D]&m 
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5 km* Mr. w, mm, »m. *n, stit, #m, nam. 
>t>m,> #ft, fjw, ¥*j»*©ffl*»*^j^-r*ji s&, 

e> k i©£ s n $ & © t « & ^ » 
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jffn, mm. mm. m. ?p*> i&is?, *», asu 
ttt, tssi, &>m* ^ts. S'J», 

tf-5di:^Tt5. Jh IE lit t£ # ^ <h L T (4, 0y*_fc£, 
J/^Dr + XhU>, a, 0, XBr-->^nf+Xh'J>, ^ =7 V > 

Uxf i/>yj p-;k # >J yp tf u p-;k gl<H#Uxf 
U>ifV p-;v^tH ij yat!i/>^ij Tjf ij 75 y 

A*U>, p<^>, -fypf~>>, y^^-n^, ypu>, 
-^77->, h'J^h77>, 7Xy!7^>t, i7*;i'^$>^, 

t^^^x^vi-rn^cD^e^u < izz\n*><DMm>fc, mic©#& 

/^e>&3:<MJ P*^y^ F^Jtr^tfJ^tf S Z. t jfiH % £ ifift lz MM £ 
tl* fc©Tttfc:V>. 

25 Hit ^mT--*>®.®Jg.. fi*ft>tt»S, ^^^Kttt&H, 

75; s*wr*«bK<p©«m*A#Wfc^wr* z\t&-?%, mz.it. 
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7,7^-^-1 (PEPT1) fc^Sl^n5'J^>Ktl/tlt 

MP, fltfi£l*N M^il, &T> jHn*F*g^fc.fc D2£#-f3 

5*J£KJ&L&:lr>*l»a«;SH 6*1-5. ftPJft#©tt^tt, & * £ H Pf K , 

mnm. atm. mm, ^u-ajw, ©a^j. aatai* 

25 T§iltt^ctt)Tf5. Sfcte&h «»*f!lttJai«n©^i*-C3-5 t . 
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a-^jph, s^a.-^, 4^?l, sa, &st-* n-t-, *e*, t> 

#5891 ©«Fi8&£iK0!l ~d w TRT fcSiitSiS, #96 « c n & \z 
15 M^itsn^fewtti^^, 

*Jt«l [* , JD^+tf> (PRX) C^;il#M] 

1-1 (7j^Ux^l/>^U a - is? D^^X h U 8 

a - ~>i? h U > ( a — C D ) fgfrJ7Ki§8£ (1 OOg/600 

20 ml) tejM»£tf»f*fca*S, /-fb U X5 1 U>?V 

n — ;P (PEG-BA, Mn = 4000) (DtK^^ ( 9 . 14g/85 

m i ) ^nTL-fc 15 1 mmm&mz&T -web^. 

^DT+xh'J>l;^Ux?l/>^ij3-^ (peg) #JtiiLfc»# 

25 »^T^5i^U D^^tt> 7 8 . 1 3g^lilfc, 
1-2 y:/ai©W«) 
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)Vt£-)V- L - 7 3L~)V7 y-> (Z-L-Phe, Z > 
i/*;U^-;US*^-r) ^#At5fc*l:, Z - L - P h e (DXfrtf* 
i/)im<D?£'&ik*:ft ofc. N-tFD^->X^yHSF (HOSu) 
5 38. 46g (0. 33mol) , WZ-L-PhelOOg (0. 
3 3 mo 1 ) *JJr*V> 8 5 0 ml * fc: j& fl? £ i* . 
l:TN, N' - ^->^ U^*is)VJl IV^V^ 5 H (DCC) 6 8. 9 0 

g to. 3 3moi) wwatasufc. ^m.m\z-m. 

nm*zmv~cmj£i&mi>, efe^tts^© z -L-Phe©x^-» 

5 h'XXf^ (Z-L-Phe-OSu) 105. 84g (0. 2 6 
m o 1 ) &#/c 0 

15 1-3 (Z-L-Phe-OSu^fflUfc^Un^+tVO^) 

1 - lT#e»nfcii^U P^^lf > 2 4 . 3g (0. 6 8 mm 
o 1 ) , RZ>*^M^J 1-2 T#e> tlfc Z-L-Phe-OSu28. 8 
g ( 7 2 mm o 1 ) y^5 L Jl'Xii'7* + yF30ml 
-^g|-Tr*tJ4. 5BW8£J*bfc. fc*J, Z-L-Phe-OSu (-O 

20 Su) ii#'JO^+lJ->*«75yS ( — N H 2 ) ch^^JUfcte, 5 

o : i com^-cn^rz. ^i0x-fj^i:sc, ^Dfee^ 

1Z®L&MEE.®,m'&mi&Ltco *S^OZ-L-Phe-OSu, a - C 

n 3 iHi-rogfe#^^^fT-pfe 0 ^ftfcfte n^ism* 6 o ^mjet^ 

y n**tJ-> 1 3 g ft**. ^fifcLfcjRU P^^U- 
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VC^ilitli'HNMRX^i? h)im%. (Varian &®l ; 3 0 0 MH z 
FT-NMR) \z £ D fx o 1t . 

£Jfi« 2 [^^^ H h ^ >X^-^-(Cpf^$tl-5^^y^ F 

5 **AU;WJ S>> (V a 1 - L y s : VK) llf^Ab e 

(Bioconjugate Chem. 10, 24-31, 1999) \Z'&.^&$LVTc (l32#Hg) » 
2-1 (Boc-Val-Lys (Cbz) -Ot-Bu0^) 

fH 3 -U-iVjr^istl )V (Boc) - Val (2. 17g, 10 

mmo 1 ) . e - ^>>?;U^-^^*;|/^-;i^U S J>- t e r t 
10 I^fil'Sli [Lys - (Cbz) -Ot-Bu-HCL (3. 37 
g, lOmmol)], l-kFD+M>l/hU77-* (HOB t ) 
(4. 1 3 g, 2 0 mmo 1 ) , ~J * )l T 2. J fcf U 5? > (DMA 
P) ( 1 . 9 3 g, 1 Ommo 1 ) *n-?tl8 0 m 1 ON, N - V 
^f;^J^75F (DMF) *\zmm2l£, 0 'CKT 3 0 #it#£fr 
15 ofc. -eoi, *jgtt*;i/#^5h'MS (WSC-HCl) (1. 
9 3g, lOmmol) ATMfc 0 *C 7! 2 BSWH** -Mfc 

t 4 p# n it # l x ffi m x ; v t # *? u fc . B£ x 5=- ; n? # «r l $ * . 

0 . 6 M *x>K#«Fifc (100ml) , 7jc (100ml) , fiSfHK^ 

■^m-r h u # A7K^^ doomi), 7jc doomi), 10% -km. 

20 tK (10 0ml) fcTJlJfcijfei£*fr ofc. -£0*8** f# & ftfc faS 

h u vA-enrnzn. mmmm'&. -h^&zu^htfyy (s 

i0 2 , 7 5 : lC^DO *;PA - ^ ^ 7 — )V) THUfRXslt. J$ffl fcf- 

M • «JBEft«ILT#*Siiefet»*©B oc-Val-Lys (Cbz) 
25 -Ot-Bu&#fc (3. 6 g, JR* : 6 6%) . 

2-2 (Boc-Val-Lys-Ot-Bu-HCl©^) 
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2-1 T?# e> ftjfc Boc-Val-Lys (Cbz) - O t - 
B u ©C b z«f tftil7cftT)l!i«^lfc 0 H 2 ^X#«T"e> IMftl 
5 Omltl: Boc-Val-Lys (Cbz) -Ot-Bu£»#L- 
A^>"^A#-#> ( 3 0 Omg) &Jn* 3 HMft^Lfc. /I 9 

>35&^ □7hy77^-t)lHtfc. -f 3">3Sf&# b. IT Diaion WA-30 
(HC1 f o r m) JRNftJKtt* * / (10:1) 

OBoc-Va 1-Lys-Ot-Bu • H C 1 £#7t ( 2 . 2 g , 42 
10 2£ : 5 1 %) . 

3 [Val-Lys-#iJ u $ *V >m&W<Dt>i& ; 0 3 #H] 
3-1 (N, N-^AJP^-MS^y-JHaS^'jD^^tVtfO 

^iJSfll lT»6nfcsi?U P^^it>2 0 Omg (-OH: 3mmo 1) 
15 £^§il#B^T> ^^f;^;i/7* + -> H (DMSO) 10mlfc}gfl? 

7t±\zmM'&, N , N-y»J^rJK5^y-;l/ (CD I) 
£ 1 0 0 0 mg (6. 2 mm o 1 ) & U , J*#£ttttfc. 3 ftfflft, X 
— ■5 i ;i'«t , T?©Bft«<fc 0*Kf&CD C D I Sr^U, C D I U D 

(CDI-PRX) 3 7 4mg*Hft. fc$S» ^*»3£^Tfc 
20 fALf;i^^l00%tLT, ± f B C D I - P RXOffift{b$tt3 
0 %X&o feo 

3-2 ()J?ijD^tD->'\0Va 1-LysCfA) 

±13 CDI-PRX 2 0 0mg (-OH: 1. 8mmol) 
i^TCTDMSO 2m 1 Stt*«2Tf#6nfcB o c -V 

25 al-Lys-Ot-Bu-HCl£l300mg (3. 3mmol) 
N, N-y-fyyDejHf^75> (DIPEA) £ 7 0 0 w 1 
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(3. 5mmo 1) ln^T24 mfflMftlstz, -£-<Z>^> h h'D+I^Jl/ 
tt)Vn^-()V (hec) S*#ija^^>^xi, #fc#"r**# 
f££|p]±$-ti:5£:a&, 7$;x^;-;i/ (AMEt) ^2ml (33m 
m o 1 ) Jin*., 2 4 l$raft#L&. #H#^» 1 0 0 0 Ol^r 

-Val-Lys-Ot-BuSiAl/ft#'Ja^*> (PRX) £ 
miRLfc. H©l3iR«J*3lc^T, S>#on*^> (DCM) 7mlROt 
h'J7AtoSS (TFA) 3ml0i^i§^tl:^l. m#M«# 
L-TBocI^i^O t-BuS$^lfc, X-^JW + ^O 

10 ^ttl^^i^D jgbT+h>^;i/^^?^b, SEKil/tefe@#(Z)Va 1 
-Lys-l'J u**D->f£&fc (l l 3mg) Sfc, ±Bt 

£!<Z>Va 1 - Ly s - # U o * (VK-PRX:ftl) £ 

2 ®3S<Z) V a 1 - L y s - a - C D (VK-o-CD) S-^^Lfc. 
15 (*4) 



VK- 
PRX 
No. 


CDI-PRX 1= 
felt -5 OH 
S 
(mmol) 


Val-Lys 
(mmol) 


DIPEA 
(mmol) 


AMEt 
(mmol) 


DMSO 
(ml) 


(mg) 


1 


3.17 


3.21 


3.5 




2 


198 


2 


3.02 


6.31 


7.2 




2 


195 


3 


3.20 


0.69 


6.9 


33 


2 


93 


4 


3.29 


6.55 


3.5 


33 


2 


95 


5 


3.29 


6.54 


5.0 


33 


2 


80 


6 


3.07 


6.21 


7.5 


33 


2 


37 


7 


1.76 


3.25 


3.5 


33 


2 


113 
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VK-a-CD 

No. 


CDI-PRX [Z 

fcits oh s 

(mmol) 


Val-Lys 
(mmol) 


DIPEA 

(mmol) 


AMEt 
(mmol) 


DMSO 
(ml) 


(mg) 


1 


5.56 


0.62 


2.68 




5 


297 


2 


5.56 


0.62 


2.68 


5.6 


5 


338 



(-fb^oS: i ) 

COOH 

[V a 1 -L y s - #U P ^ >#§-£-#©^ U if — 

S>a >] 

4-1 (Va 1-Lys-^'J U ? <D a - CDS;®^ 

±!3 7ia©VK-PRX^0a-CDlIt (o-CD/PRX) 
(g6) 



VK-PRX 
No. 




a-CD/PRX 


Val-Lys/PRX 


AMEt/PRX 


1 


25,300 


21 


1 




2 


19,900 


14 


7 




3 


30,560 


22 


1 


71 


4 


34,600 


25 


2 


86 


5 


24,100 


16 


2 


57 


6 


18,240 


9 


11 


36 


7 


43,200 


21 


46 


98 
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a 1 - L y s mxwn(D^m) 
mmm 3 icii3#5n&7ii0VK-pRX5t;2iiovK - a 

-CD^^tl^n, 6 N HC 1 \Z'J>m ( 1 ~2mg) i£fl¥£i±, N 2 © 
5 ±(C 0. 02N HC1 ( 2 ~ 4 m 1 ) Lit > *7 )V t b 

- 8 5 0 OA) fccfc 0 SILfe. a^^rs /^##ri*fc<fc o^snfc 
VK-PRXXiiVK- a - C D © W * & t* £ P h eMtVa 1 
38* VK-PRXXIiVK- a - CD© l$HP*fct) © 

10 Va 1 - L y s (Va 1 -Ly s/VK-PRXXSVa 1-Lys 

/vk-b-cd) &&,t<d 2^<D^^m^xnm\^rc(m6Rzsm7 ) . 

PRXti7fp©AME t/a-CDIi, VX-PRXX(iVK-ff- 
CD*l;iASnfc75 7 x*/-;u (AME t ) h > 

15 MM*"! CH-NMR) ^^^NMnsi^nsTs;!^;- 

^^ffi©jt^e>#Wbfc. 



VK-a-CD 
No. 




Va!-Lys/a-CD 


AMEt/a-CD 


1 


1,220 


1 




2 


1,400 


1 


3 



Va I - Lys-AME t-RXtt, 0 P h eglS£-# 

^WT 5©t, Wjfe^ SI* SV al-Lys-#Un 

25 3? ©^E;P$c (n RX ) It > zf )l> * © P h e © ^EJWSc 

£n Phe it5 <h5£ ( 1 ) 
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£ n Ph e £T3 £5£ (1) £&5o 

m& i ) 



Val-Lys-^'J D — SHP&fc D <D V a 1 

5 -Ly s#A$t (N Val _ Ly8 ) tt, Va liS©t;HScSn Tll tl, 
Va l-Lys-* U n ^ * tJ- y jjg © ^ ;p 10[ £ n RX it5tjS 
( 2 ) £ * . 
(£fc:£2) 

N— n Va 1 (o) 
Val-Lys _ 

n RX 

10 

Sfclfifll 5 [HeLa — hPEPTl MM* ft ^It&ft^ P E P T 1 PI* 

-CDOPEPT1 ^<DmWlVk<D&LM& @ W £ l/T, h P E P T 1 
15 5SiHeLa (He L a — h.PEPTl) iSfflJJS£ffl [ 3 H] G 1 y - 
S a r ©flfcD&*fc*#-r£fi*&*£&W-Lfc. (Int. J. Cancer. 

88, 274-80, 2000) |B«fe©^flsT?f^» LfcH eLa-hPEPTl f|l|J8L 
XteHeLa-p cDNA (Moc k) MflSS. ^i/g^-f y ->:x (Nunc 
tttt) K 1 0 8 iSfflSa/^x;i/T?ijffliaSrJtaL> 3 7 < CX-5% CO a T< 
20 > + a^-^- (t5U-7a») T?40««tU*. «*Kttl OX F 
CS (Gibco Laboratories ftM) > 2mM L-^;i/^5>> Sl^lm 
g /m 1 G 4 1 8 S^&DMEM (Dulbecco's modified Eagle's 
medium ; Gibco Laboratories &«) &/B^fc. #*J£&!K3IU 
;&*iJ3&£ 3 7t© Hanks' balanced salt solution (H B S S ; 0 . 9 
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52mM CaCl 2 , 5. 36mM KC 1 , 0. 441mM KH 2 P 
0 4 , 0. 8 12mMMgS0 4 > 136. 7 mM N a C 1 , 0. 38 
5 mM Na z HP0 4 , 2 5mM D - sf)Vn-7,. 1 0 mM ME S : 
PH6. 0) lmlTJ3@m 5#M:/l"f >*3l^— >a >Lfc. 

5 ®4Ri)t^8 izmrmm<D^mmmt, [ 3 h (o igi y - 

Sar (4 7 6 nM) t&^tfHBSS$2 5.0/t ljltl^, 3 7t)flS 
Z>&&%.Jfc&ffltfe$14:rc. BtiVK-PRX (No. 1~6) omm 

fcm±mffimm* 500 mm^ttpii, 7 4 )i>*-&m^xmmv 

10 *>fcJfcmWL & 1 0 u 1 0 TJUtC^-^b, m^zy>^U — -> a 

^^^•r-^ (Clear-soli, Nacalai tesque 1±SS) §4mUD^.TS#: 
>h — (LSC-5100, Aloka Co. Ltd.&gl) (CTJR 

©EJfc»tt&«3ll,TlRDBfc#» «HJS&-3k?frH B S S (HEPES : p 
15 H7. 4) lml-e3@ft5^tCJ;0 5fE:^^±$tfc. f©t, # 
T^r/iH5N NaOH§ 2 5 0 // 1 JP 7L TMffl. £ flJ»fl; $ "& ( 2 B# 
M«±), 5N HC1^ 2 5 0 // 1 jDAT^fO^-a-fem. 
-f 7JH:AtlSft->>f 1/ — v a ^^-)V (Clear-soli, Nacalai 

tesque aas) §4mi in -maiia m o * nfcttwstt & aist u fc. 

*£©iSfflii££:"5Ji&fc*£, Bio-Rad Protein Assay m.m (Bio-Rad Co.&$S) 
&JnAfc^, 5 9 5 nm0ra^ltlfc. fc*, ^ip^IiUTU 
BSA (bovine serum albumin) &m^tc, £k±.(DM%:fr £> , ifcHfl&l*!^ 
© [ 3 H] G 1 y-S a r <D~&<0 [ce 1 1/medium rat io( u 1 /m g • 

25 protein)] £5£ (3) Ckt)#«ifc, ^ ©*gJ£ £ Bl 4 Rtf* 8 
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#-Sj&£fT^>£:#§m£5S-ro cnSOCt^S, VK-PRX (No. 
1, 2, 4, 6 ) fc«fc 0 C 3 H]G 1 y - S a r OMK) &&&&1§Hzm'J> 
t5:t*bii>o&. VK-PRX (No. 7) MVK-a- 

CD^ffl^fci^lIfe^Tfe, ig|gfe#6<JJC[ 3 H]G ly-Sar0H 

TVift^a-CDTtt, W it &lfi^#i 6n&*o fc. 

(RSI 3) 

cell/medium ratio (IfflflSttiSifeiS jigtfc)(|iL/mg protein) 

«Bfi&{cat^j&^ttfeli!tat?gtt(dpm/well) . . 

~ M+Qtttt&ttMCdpm/mOxBajtStasprotoin/well) 



10 (*8) 



20 



25 



mmm 


/IS 




(mM) 


[3H]Gly-Sar(Z)Biya^% 


Gly-Sar 


10 


12.93 ± 2.45 


Val-Lys 


3 


21.13 ± 1.80 


VK-a-CD (No.1) 


3 


37.05 ± 1.52 


VK-«-CD(No.2) 


3 


77.09 ± 5.67 


or -CD 


3 


125.87 ±23.34 


VK-PRX (No.1) 


<0.5 


37.95 ± 1.82 


VK-PRX (No.2) 


<0.5 


76.68 ± 4.62 


VK-PRX (No.3) 


<0.5 


131.12 ± 3.75 


VK-PRX (No.4) 


<0.5 


67.32 ± 8.57 


VK-PRX (No.5) 


<0.5 


94.04 ± 4.21 


VK-PRX (No.6) 


<0.5 


77.20 ± 3.12 


VK-PRX (No.7) 


1 


5253 ± 3.69 


VK-PRX (No.7) 


0.5 


76.08 ± 5.82 


VK-PRX (No.7) 


0.3 


83.95 ±10.78 


VK-PRX (No.7) 


0.1 


104.43 ± 8.70 




10 


27.69 ± 1.44 




10 


70.12 ± 1.45 


Gly 


10 


97.71 ± 7.10 
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^mm 6 [i^^^p e p t i m.^no^v^ >^o.^--> 3 

VK-o-CD^#U P^+iJ->ftbfcttOPE P T 1 ^<DUm& 
ZZ. t&SWibt, VK-PRX (No. 7) RtfV 
5 K-a-CD (No. 2) Trilffl^ £ & £ C tb ~J \"( ;x K- =y a > 
Lfc<fc#<D [ 3 H] G 1 y-S a r Ot0ii*A.o^i$h PEPTIC 
SHiHe L ail (HeLa — hPEPTl) £fflV>T&it L fc„ IH 

5 \z7jk-tmm<D&ffl.mmw&Txte#&$ETT' 3 o^-mzfu-f >+^^ 

10 it[ 3 H]G 1 y-S a r (4 7 6 nM) <h & tS H B S S * D & 
^•RjS^rff -5^^«> ^JS^I 5©^^tlH^{CfT^[ 3 H]G 1 y - S a 

£El5C^-r. fccfe* |(pOMockf4HeLa-pcDNA3iSai: 
cfc-5^0^^Sr^-r. VK-PRX (No. 7) XteV 

15 K-a-CD(No. 2) ©yu-f > + a^->a XOtiCioT, [ 3 
H]Gly-Sar©^0 ii^fc^^^^ S tlfc. VK-PRX (No. 
7) TttWJc&Ifc D &#-<2M4>#*lgae> &Wc(5i:»lT, VK-a-C 
D (No. 2) T«^lc/cj:^Dii^-©tiiP^^86 6nfc. VK- 
d-CD (No. 2) &i^fftLfcVK-PRX (No. 7) <E>^#t 

20 ct Q&^mW Ztlfctf, Va I-Lys^LT^ft^a- 

c d c <fc 5 ffis&jg <=> n&/$> ^ . 

mMM7 [i!77FD + y^ (CDX) <DW{Hmm^W]\z£ 5 V K - P 

r x <d m. m. m m n m <o w m ] 

Mj&s WM<Dt?JUn-X h7>X^-^-HffjTS5T- 10 9 5 
25 STZ??h (Streptozotocin-induced diabetic rats) Ic&tt-S 

iUjflL«S^Si*B!cl|-r 5 d t^Sfi^tlt^S (Metabolism, 49, 990-5, 
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2000) . uo^ia, h =5 >x$-?-mm&mfflv£. : mm®.<y>in<D& 

fchfCofe^T, PEPT1©SSTS5, 0 - 5 P * A^mtk®!! 
ST$5t7yHo*^ [CDX : cefadroxil ({fc 2 ) ] (i!)/Ht7 
^< 7 If U 5^ —it*. 0 - 7^AlMMfife5t77 1/^>>[C 
E X : cephalexin (fls 3 ) ] <DfflW%$k- t §-\z£.-z) TffiTtS Ct^iSS 
*ITV>5 (Eur. J. Clin. Pharmacol. 41, 179-83, 1991) . £<2>$B£te> 
P E P T 1 &ftVfr CD XOi^L;^®lK£, |ff|D<PEPTl ©SIT 

PEPT1 l£§aiJK«i:5 C D X © ©iR«J3^Jfl b 



(te#5£2) 
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7 ~ 8 ilft© S D (Sprague-Dawley) y h ; H*SLCft 

i&n^ b x mm b, m&mR&*mmm mm&mmv 

*) t*-al/-y 3 > [>"j3>? a -y WftX^ft ( 0 . 5X1)] 

£(T<Z>^*£TlklSt* K&ttS CDX3t^£$l£b, 5t (4) 3Ui5£ (5) , 
10 3£( 6 K^C< 7 8 ) fc«fc 0 H ffinNoniin 

(Scientific Consulting IncttK) 03>A-h^>h : Ef;i'MS 

fcj:Dfl?*Tb& (it m mm, *>*»o^»-rv^«K3w^, ffjuvjs, 

178-188, 1996). 
±IB«flfcbfcjfiL«4 0 0 m 1 *RI*Ofeaftifi7kT««|L, 1. 5m 

15 ^D?a-^[C^aEbTl^^i ( 1 2 0 0 0 rpm, 5 

4*C) ftfr^JfrStftSJ D £B b£o Jfo.it 1 5 0 n 1 £ 1 . SmlCDV-f^ 
n^-^c^b, S6CBl07-feh-hU ;W£iP;ll&MB#l3 b, 
itn> (12000rpm, 5 ftffl. 4t) f , ±i*2 5 0 /* 1 * 1 . 5 
ml (Z)T-f ^ pfa-^Ci b&$g*£BI b, KTCHPL C0kfriZXH 

20 #l^b£:„ TSKgel ODS-80TS («^V-^tS) £> ^>7\ 

880-PU, 875-UV, AS-1555-10, RtXCo-1565 (ttB*M 
«*) #«) ft, -f>fi^U-^-tt Chromatopac C-R3A (&#§?f£m 

(80 &«) ft^ffibfc. A7Aii35t-e« &mm\z7 %<d 

25 T-fe h~ h iJJU (0 . lMCiigfS (pH3. 0)Rtf0. 01M 
© 1 >X)V-fc>Wt1- b U •> Aft-^tP) ftffiViT, 8KJS0. 9m 
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1 /m i nX^mmmh. &S2 4 0 nmT^ffiL, jta.it * fc* ft 5 C 

d xmm^^tbfco 

_ ka-F-Ptexp(-ke-t)-exp(-ka't)} 

Vd(ka-ke) ( V 

5 ^^(DCttjtaL^jl^^^^^CDXCD^m^, F«!ftiR**» D 

<*5t5> 

C = A-exp(— or -t) +B-exp(- $ -t) (5) 

10 fcfcL, A = D (k„-o) /V, ( 0 - a ) 
B = D <k 21 -j8) /V, (a-/3) 

(f&5S;6) 

15 AUC 0 _„ =AUC 0 _ 6 + C 6 /ke (6) 

55 4» © AU C ttJtLj»4«SI**fl[-Wfiajffi*T®a*. c 6 «^ 

«a#6 ^^^©jfa-^+a^^^-n^n^-ro 

CL = Dose/AUC 0 . B (7) 

20 itOCLttit^ U77>XS. Dose(ii«g#15-?- 

(&:i5;8) 
Vd = CL/ke (8) 

7-1 (7V h^ffl^&CDXCDPEPTl b C JfT * C E 

25 X0M8&*) 
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fc h fc*V»T\ PEPT1 ©SST<&§ C D X ©AWt7^-f 9 £ U 

TT5tV^^i:^l6^§nTH5 (Eur. J. Clin. Pharmacol., 41, 
1 79-83, 1 991) . VK-PRX©PEPTlI*a*SW6*K:r*i: 
5 <L£@tfji:L. I^JiLT2. 5mg/kg©CDX (O) , 5mg/ 
kgOCDX (•) , JL\t. 2. 5mg/kg0CDXS^45mg/ 

kgccEx (A) z^-ti^nrnm? v M:ina#b, ^jsmfla* 

£*fcitL£: = &35, 2. 5mg/kg(DCDXS^45mg/kgOC 
10 EX (▲) fc*HTtt, CDX0S#3 O^iflC C E X ^7 htigD 
&#Ufc 0 ±IB#7 y h fcfctt&ttftlli^©^^* — CDX 
©Ik + ££5$ (4) . :£ (6) , 5* (7) (8) £ 

zsm\z7jktim*. 3-4 mofiisuo^iftfc <£ D*»6nfc^*± s . 

15 E. M . ^^-T„ CDX£2. 5rag/k gXiJ 5mg/k g tlDS 
#Ufct^©iI^ £> , AUC 0 ..RtfCma x fciaia3B*d*SBti> 6 ft 
fc. S&Kl, CDX^ 2. 5mg/kgg4bfctf 0||5$^8 6% 
t+^a^ct^ofc. CDXtti^^-e^tTSS^t^^^T, P 
E PT 1 S^Lfc^iRffit^lfftitST-A-f^tliLtCDX^ii 

20 ^0T«5i^5ut^Sn&. CEX (45mg/kg) <DwI 

S^ftCDX (2. 5mg/kg) £18:#U&£#, CDX«4 
B#<hlt&bTl«4>^-l$P B m*^M« (AUCo— ) S»3 0%ii 
4>b, ®iKii^5£2& (k a) «2 . 42*61. 5 3 h r~ l fc, «i^jfa 
StfiSg (Cmax) teO. 8*60. 5 w g/m 1 nfftf *C 
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(^9) 



(mg/kg) 


2.5 


5 


2.5 + 45 


ka (hM) 


2.42 ± 0.08 


2.09 ± 0.23 


1.53 ±0.27* 


ke (hM) 


0.33 ± 0.02 


0.31 ± 0.03 


0.37 ± 0.03 


Tmax (hr) 


0.95 ± 0.03 


1.09 ±0.08 


1.25 ±0.13 


Cmax (|jg/mL) 


0.80 ± 0.03 


0.56 ± 0.07 


0.50 ± 0.04 


AUC 0 .eo (jjg»min/mL) 


198 ±4.82 


162 ±13.3 


144 ±5.21 



7-2 (VK-PRX*<:/fcJ:*«tt«iiW3&*fl!>3efl;) 
10 )k\Z, ifJtlT5mg/kg0CDXO^ (O) * X«> 1 0 m g 
/kg(DVK-PRK [0. 1 X®#U TO U h U (PAN 

A) m.7klZMM bfc VK- P RK] W5rag/kgOCDX (•) £ 

*Jt* CD X©®iR*VK - P RX*«iI|HWr**^'5^**W'Lfc. 3ft 
15 _hfBVK- P RK«, 5mg/kgOCDX (•) &&J*TZ>30 

b&. CDXOJiifiaft^ftfetfcS: (4) . 5£ 

(6) , 5£ (7) RtJtSC (8) £fl!V>T#:|*l»«B©«-/ , «9*-*-*# 
ttlb, ffflfibfco VK-PRK (No. 2) *ffl^fc«-&©*S**H 7 
RtfSlOfc, VK-PRK (No. 7) £/!f Vi ^m^HI 
20 Ztmi HZmTo Jft*3> Htwtttt2 ~4Hl©eBU©llifcK:<k 

<=>*lfc¥^{it± S . E. M. ft, 3 ®©«JW©£lftfc«fc 0 

&*lfc¥J5ffi± S . E. M. &^t e VK-PRK (No. 2) % 
StMJVK-PRK (No. 7) ftCDX£pm*g#bfc>&*, & <b 

c d x m n & # ft £ Jt «t b t a u c o _ „ \z w jK jft m a r » s n ft o . 
•ofr. uneit jlibcdx (5mg/kg) ©&#*-?&, m\zmik 
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BftJRK:ttBlJ&*£ETV>£;fcie> VK- P R X (No. 2) (DWmtf&m 
(tlO) 



5 



15 





CDX 


CDX + VK-RX (2) 


ka (hM) 


1.50 ±0.24 


3.21 ±0.18 


ke (hr 1 ) 


0.54 + 0.06 


0.49 ±0.10 


Tmax (hr) 


1.13±0.11 


0.70 ± 0.02 


Cmax (Mg/rn ) 


1.22 + 0.08 


1.17 ±0.28 


AUCo-oo (Mg'min/mL) 


272 ± 9.27 


244 ± 93.4 


. 1 ) 




CDX 


CDX + VK-RX (7) 


ka (hM) 


1.50 ± 0.24 


3.33 ± 0.00 


ke (hM) 


0.54 ±0.06 


0.63 ± 0.25 


Tmax (hr) 


1.13 ± 0.11 


0.64 ±0.10 


Cmax (ng/mL) 


1.22 ±0.08 


1.04 ±0.11 


AUCo-oo (Mg«min/mL) 


272 ± 9.27 


220 ± 20.2 



7-3 (VK-PRXg4IifOM) 
20 7 %&&<D^m£mU\Z, 5mg/kg®CDX©* (O) , 1 

0mg/kg©CEXXtf5mg/kg(DCDX (A) , X», 5. 7 
mg/kgCVK-PRK (No. 2) R^5rag/kg©CDX (•) 

&mm \z? v h \zmn&j^v, &to®ffi<D&su *—*-&&mis> w 
ffihtc. ^(DfaM&m 9 i 2 fc^-r. HRtx*K:*'r law 

25 2 ~4@©l@#J©^IftlC<fc0:£i&&nfc¥*$tt±S. E. M. 

lOmg/kgOVK-PRX (No. 2) ft C D X t mm\Z&-$ L It 
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m& (07 RtX^ 1 0) tmm~, 5 . 7mg/kgOVK-PRX (N 
o. 2) ^CDXtl^Ptg^UTfe, C D X&n&^mtlti&lsTAU 

o ^ T 151 m iz m M & H tt IS 6 ft * fc . 
5 (gl2) 





CDX 


CDX + CEX 


CDX + VK-PRX (2) 


ka (hr 1 ) 


1.50±0.24 


2.41 1 0.49 


1.371 0.73 


ke (hr-1) 


0.54 ± 0.06 


0.68 ±0.19 


0.491 0.13 


Tmax (hr) 


1.13+0.11 


0.79 ± 0.07 


1.3210.29 


Cmax (ng/mL) 


1.2210.08 


1.2910.21 


1.3210.08 


AUCo.oodjg'mln/mL) 


272 ± 9.27 


247 1 23.6 


337 1 29.9 



7-4 mmitmiz vk- p rx^iom) 
15 ana) «[*cjH»bfc«'& (Eio) t, mMLte^ms cm in 

VK- P R X©S»*©aVi*W^*fc«>fc:> 1 0mg/kg©VK 
— P R K (No. 7) Rtf2. 5mg/kg©CDX (•) , Xte, 2. 
5mg/k g (DCDX<D&$:mn&-$-U. MC 33 -5 # ft K © 

20 VK - PRK©iPg^«CDXfe43 0 fcfro &. . PANAfci 
»l>)fc»-&©*e**0 1 ORtf^ !K»bT^fe^«-&SBI 1 1 

RZSm 1 4 t^t, 010,811 1 4 CStItt4|£lO, 

^13 \Z^~rm$ 3 EF©fflSiJ©sfe|ftt <fc K) J&tt>Zntz s £i%m± S . E. 
M. Sr^To tnfe©J|S*^6, VK-PRK (No. 7) ^MMitM 

25 K»ap<*-&CDX£EI$«!#LT'b, C D X1*»S# P# £ ttIR L T A U 

c o -cizmMfc&wmtt) snt, dromon? * — ? — \z'D\,*x%mw. 
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frTVK-P RK$^4bfcttAUC 0 _ M ttfll;ii!>t§ E i#:b 
VK-PRKtDlWIHtS^fcckoTk att2. 4 2 & 
1. 75hr M t,'CmaxliO. 8fr*>0. 6 4 jtz g /ra 1 
5 tl^JcKM^L, TmaxteO. 95*61. 1 8 h r fc^jifcffi* U 
TVife. b^b, (ke) teOV>Ttt*]*te«tt»«>&n 

75: o » 
(*13) 



10 



15 (* 1 



20 





CDX 


CDX +VK-RX(7) 


ka (hr*) 


2.12 ± 0.45 


1.88 ±0.03 


ke (hr<) 


0.37 ± 0.02 


0.33 ± 0.02 


Tmax (hr) 


1.04 ±0.12 


1.13 ±0.04 


CmaX ((jg/mL) 


0.76 ± 0.04 


0.69 ± 0.02 


AUCq-oo (fjg*m in/mL) 


186 ±9.15 


188 ±7.42 


4) 




CDX 


CDX +VK-RX (7) 


ka (hr 1 ) 


2.42 ± 0.08 


•1.75 + 0.19 


ke (hr-1) 


0.33 ± 0.02 


0.34 ±0.03 


Tmax (hr) 


0.95 ± 0.03 


1.18 ±0.05 


Cmax (ng/mL) 


0.80 ± 0.03 


0.64 ±0.05 


AUC 0 .oo (|jg«min/mL) 


198 ±4.82 


175 ±6.26 



7-5 (VK — P RX^iS-^Cf^tt) 

mg/k gfflCDXi 1 Omg/kgVK-PRX (No. 7) 

25 mizmn&5-vfcm& (•) > xwu 2. 5mg/kg©cDxo^$ 
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<D%fetmm\zwiisv. mmvrco ^-©ig*£0 1 2 1 5 \zrnt. 

^tlfe2pi^ffi±S. E. M. ©IS*, CDXt^BtfcVK- 

PRX (No. 7) Stft-^L&fc©**, CDXmtfta#l^©'b-<Otittt 
5 lTAUC 0 . w l;fIfef ttgft&tlft^^fc. L#U&*t&, VK- 
PRX (No. 7) SrftiTig#.b, 3 O^t C DX^S4bfc|^ (HI 
1 1R«»1 4) t?tt, AUC 0 — fc**fe«il>36«l8«>&n, 10 

(115) 
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CDX 


CDX + VK-RX (7) 


ka (hH) 


2.42 ± 0.08 


1.29 + 0.28 


ke (hr -1 ) 


0.33 ± 0.02 


0.57 + 0.13 


Tmax (h ) 


0.95 ± 0.03 


1.18 ±0.08 


Cmax (|jg/mL) 


0.80 ± 0.03 


0.78 ± 0.08 


AUC 0 «oo (|jg*min/mL) 


198 14.82 


175 ±9.98 



mrnms [vK-pRxc^iccDx^rtii^ofi] 

VK- PRXttK»fft^ftT?*5Ilt^6, *-fb*!RJR«ftW>a:V» 
fe©t#^.5tl§. tfgP&#b£:C E X#*C D X©^m£{Eit 

t5ii &$D &nT35 0, VK-PRX#«CDX©AUC 0 —&teT£ 

il^ 5 ©S»JKfc#*JBtt)&*ifc* £ StlTViS (Drug Metab. 

Dispos. 21. 215-7, 1993, Drug Metab. Dispos. 22, 447-50, 1994) . 

f^T, 2. 5mg/kgOCDX^W#ai, P^ClOmg/k 
25 gOVK-PRX (No. 7) [£3 fc»*S L fc V K - P R K] 

&ISPS#Ufc^yh (O) l;*tt5CDXO^'J77>7 (CL : f 
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mm) \ZM-?Z>&m*. 2. 5mg/kg©CDX^WIl&77 

^-^ittii, Msufc (hi 3W»i 6) . ast^nic^t 

5 ■*©«*, VK-PRX0S4lCJ:oTCDX0J«t|jIIiitt^{b 
*r, ifBAUCo.^tttfOil • S©»Kili@T«^<, iBfl5«ft 

H©tIW$tt^[B]±t5 C £#93 6*fc*nT*t) (Pharm. 
Res. 16, 1331-1343, 1999) , # £> tl ifS :HI V K - P R X# ill ft* ft 

10 jRSgtt&v^&s ^tt»JR3ftfc< ^<fb-&#n?&£ d £ %> 
©T&S. «±©*S***&, fc^P E P T 1 fc*a##RJKttfc'&*l 
iLTPEPT 1 *^bfcftiR*Ha*-r* d 6^iftofc. £ © 

ffi&tt, P E P T 1 £^kfc»SK©ftiKffli<W^£**«« ft©*??**. 
(il6) 

15 CDX CDX + VK-RX (7) 

AUC 0 -oo(pg'min/mL) 229 ± 8.41 222 ± 5.09 

Vdss(mL) 162 ±8.99 134110.3 

CLtot(mUmin) 11.0 ±0.41 11.3 + 0.26 

ke (hH) 4.10 ± 0.28 5.12 ± 0.46 

20 mm±(Dmm ^mm 

XfcfcftJRSftfc < /h»*»6©^*«f©ftJR*4*SWK:«T 
$ -fr S £ <h \z J; 0 mm^tl^F^:^^ X tt ff^£ ©ft # © K «fc § 

25 ^-M£>Jtt, »j£M©fflf&£JB«fS£Sii-&^l»e^Rim5R£ 
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w * <d ig m 
&m -e ^ & ^ ig#^#^$jg i & t> ^ ^ i ^ e. & s £ £ £ <t -r § a 

W*$!&£{tii5^M#!ST* J r y V □ ? Wb^tn? & 3 £ t 
15 6. $£igV>fi&a^, N - s<> is ft lltf-fr- L - 7 i-Jk7 

20 -^tiia^^jo 

i ~ 7 ^^-rn^f3m©m^#M^ h ? -mm®. 

mm* 

z>z.t ttsi^i i ~ 8 <D^~?nfrmm<D®.m%fmm b?>x 
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10. /M»ft£tt h 7 — ^ — *«, t'J^^^^7>7#-^ 

-l (pepti) T»*c£&#«£T*tt#^9H3*fc©fitt#l*W 
h ^ >X * -aftllfi*3>J. 
5 11. *>J Kh?>^#-^-l (PEPTI) ^SitS^ 

HttftHrt** A'J;Mjy> (Va 1 - Lys) £ <h 

i 2. ft^gu-i i c^f n^iBtojai^s« h 7>7*-^-t 
io i3. »^jii ~ i i (D^-rtLfrmmoumw&m b 5 >z.-$-?-m 

S d £ * «r fR £ I" 5 11 W ^ ± it fx UP M i& ft H . 
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ft 2 



H 

Boc - Val Lys(Cbz)-Ot-Bu 

WSCD > HOBt,DMARw Hi,I0% Pd/C ^ 
DMF ^ CH3COOH ~^ 



t-Bu 

Boc-Val-Lys-O-t-Bu 



1/1/1 2. 
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